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Introduction

Interlock 4 has been written for four performers controlling a single sawtooth wave generator.
The performers simultaneously control the frequency of the same monophonic sound
throughout the entire piece.

All performers play on a fixed range of two octaves. Their impact on the resulting frequency,
however, is different: While the first performerOs two octaves are mapped to a frequency
range of almost three octaves, the three other performers change the resulting frequency by
approx. 2! , 1 and" octaves respectively, which results in rather odd scales.

The diminutions and augmentations of the range of pitches played on by the performers
correspond to the organisation of the musical text that is being played.

The text itself is composed of nothing else but augmentations and diminutions D in both
time and pitch B of equally spaced scales.

The piece is divided into eight sections, A, B, C, D and DO, CO, BO AQ, the latter four being
structural inverse retrogrades of the former four:

PITCH "

TIME #

The canon is organised by assigning a different starting measure for each of the four
performers:

Player one starts with section A (measure 1),

Player two starts with section BO (measure 241),

Player three starts with section C (measure 137) and

Player four starts with section DO (measure 189).

When reaching the end of section AO, players two, three and four Owrap around" and
continue with section A until they reach the end of their respective part as indicated in the
score.



Notation

This score comes with two differently notated versions of the same piece. The first version is
the text to be played by the performers. The second version is a notation of the actually
sounding result.

It is included here merely for reference and is not intended for use in performance.

Performance Instructions

Since deviations in volume are not subject to the composition, no dynamic indications are
given in the score. The general dynamic level should stay the same throughout the piece.

It should be performed at very high levels!

The first note automatically triggers a quick glissando up to the highest pitch. Immediately
after the end of the score, the wave generator is to be switched off.

Staging & Sound Projection

Since the piece is mono, the ideal staging scenario would be to have one massive full range
speaker, or a stack of several speakers, including a LFE, in the center of the stage.
Alternatively, if it proves difficult to arrange a special setup for this piece and if there are lots
of loudspeakers installed in the space already, it is recommended to use virtually all of the
available speakers to fill the room as thoroughly as possible!



Technical Information

This piece is written for four performers controlling a single sawtooth wave generator. Any
kind of digital controller capable of transmitting 25 separate pitches each, e.g. ewis or midi
keyboards with 25 keys, can be used.

The performers will control the same single monophonic sound throughout the entire piece.

Should you decide to perform this piece using a digital wave generator on a computer, a
Csound-Patch is already available online at www.marcoll.de, ready to use.

There are of course other possibilities (for example midi to cv conversion and analogue
oscillator) and | would like to encourage anyone interested to implement their own solution.

This is what you will need to know:

The default frequency, which is played when all controllers send their center control signal B
e.g. cOO (midi note 72) on a cO-cOOO midi controller B is 339.286 Hz, which corresponds to the
center frequency of a piano tuned at 440Hz.

The four controllers use different ranges:

Controller 1 uses a mapping of 2.914 octaves on 24 steps (middle pitch = no deviation, hence
24, not 25), corresponding to a single step size of approx. 146 cents.

Controller 2 uses a mapping of 1.362 octaves on 24 steps, resulting in a single step size of
approx. 68 cents.

Controller 3 uses a mapping of 0.711 octaves on 24 steps, resulting in a single step size of
approx. 36 cents.

Controller 4 uses a mapping of 2.263 octaves on 24 steps, resulting in a single step size of
approx. 113 cents.

If you are using midi controllers with a range from cO to cOOO (midi notes 60-84), the factors to
deviate from the default frequency are derived from the following simple equations:

<midinote> b 72
Controller 1: a = (2%914/24)

<midinote> b 72
Controller 2: b = (21-362/24)

<midinote> b 72
Controller 3: ¢ = (20-711/24)

<midinote> b 72
Controller 4: d = (22:26%/24)

The resulting frequency will then be A =339.286 *a* b * ¢ * d [Hz]

To avoid high pitches to be annoying, the volume should be changed for all pitches to

correspond to a logarithmic scale of 30dB over the full 7.25 octaves of the piece, where the
lowest notes are blasted at 0dB, while higher pitches are softer, the highest at -approx.
-30dB. The actual dynamic range should be readjusted for each venue!

A transition ramp of approximately 10 ms in duration is recommended for each pitch change.

The piece should begin with a 300 ms exponential glissando from 1 Hz to the first OplayedO
pitch.

Before the first note is triggered by the performers, no sound is to be produced.
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t 141.778 12083 t 142.222 t 142556 1 142630 t 142.963 t 143111  t 143.194
141 t: 141.944 t 142111 t: 142.500 t 142.593 7 t: 143.222
+23c t 889 t: 142.000 8¢ agc +13c
t: 141.667 t: 142.667 t: 142.889 t: 143.000
t: 143.056
+23c +5¢ -12¢ +18¢
-1c +2c -23c +22¢ S56¢ +10c +2¢ +23c _5¢ -23c _—
P4 Pa Pa
) O O >
<J =}
1 ® )
- t: 143.444 t: 143.556 t: 143.778 t: 144.444 t t: 144.889
t: 143.333 ¢ 1436115 143667 t 144.111 t: 144.222 t: 144.556 200
T +21c  +15c 21c +1c 43¢ t 144.167 a5c  tl0e t: 144,583 -2¢ -17¢
¢ 108704 t: 143.889 144,000 t 144_333144 s t: 14:1:.717484291244.815
t 143.750 t: 144.074 S
-7c +20c +3c
+0c -24c +14c -4¢c -23c -12¢ +10c +23c -1c +24c -23c +16¢
P4 [a ¥
) O >
<J e =}
O
. . t: 145.222 - - . t: 145.889 t: 146.000 - t: 146.222  t: 146.296 t: 146.556
t: 145.000 t: 145.111 t 145.333 ¢ 145.417 t: 145.556 - 145.625 © 145.926 t 146.042 ¢ 146111
il t: 145.667 : 146. e
9c +5c  t9¢
-18c -l4c +18c +13c
t 145.185 t: 145.444 b 145778, 145833 ¢ 146.333
t: 145.208 b 146.444
t: 146.458
+22¢ -l4c -10c +18c Oc +3c +18c +21c -5¢ -22¢
P 4
)
Y
- t: 146.944 t: 147.083 - - t: 147.361 . t: 147.917 - t: 148.194
t 146.667 t: 147.222 t: 147.292 t: 147.778 t: 148.056
-23c 670 +21c
-7c +4c +8¢c
t 146.806 t: 146.875 t: 147.500 v 147630t 147.708 t: 148.125
-l4c +24c +6¢C
-16¢ +5c +9c +9c -9c +l4c -14c +21c +3c oc
P4 [a ¥
) > O
) > 4 A e
O
- 148,333 ¢ 148.472 ¢ 1486110 148667 t: 149.028 t: 149.167 - t 149444 o0 1149583t 149.667 ¢ 149.861
& 148.500 t: 149.306
9c +23c 3¢ 21c +18c 1c +6C -7c
t: 148.750 t: 148.889 t: 149.000 t: 149.333 t: 149.722 t: 149.833
t: 148.833 t: 149.375



+18c

-15¢ +21c -7c +25¢ -8c +24c  -19c +24c +6C S23¢
X N\
(VA O
J
. . t: 150.333 t: 150.417 -_ t: 150.694 t: 151.167
t: 150.000 t 150.278 t 150.500 t: 150.667 t 151.111 t: 151.528
1lc  +21c t: 150.556 +13c asc e 3¢ +14c 620 200
t: 150.139 t: 150.833 t: 151.250  t: 151.333 t: 151.389 t: 151.500
t: 150.167 t: 150.972
t: 151.000
-1lc *se +11c -10c e -18¢
P4 [a Y
(VA (@) >
7 e A
O
t: 151.667 t: 152.361 t: 152.500 t: 152.778 t: 152.917 t: 153.194
e 5 -17c +15¢ -16c
— — -14¢ +18¢ +8¢ -6¢ +15¢
t 151.806 t 151944 152000 | oo 000 4 q5p g7t 152222 t: 152.333 t: 152.639 t: 153.056
t: 151.833
-25¢ +7c +0c +21c +3c -12¢ -15¢ +21c  -21c
=4
7)
7
- - t: 154.259 t 154.375 t: 154.815 t: 154.894
t 153.704 t: 153.854 t: 154.306 t 154.861
-6¢ -24c 600 14c t: 153.750 +19¢ +6¢ 65(2 +7c 624C +6c 7c 256
t: 153.333 t: 153472  t 153.611 t: 153.889 t: 154.028 t: 154.167 t 154.444 t 154.583 t 154.722
t: 153,519 t: 154.074 t: 154.630
+20c -5¢ B
+15¢ +1c -20c +23c  +5¢ “22C oc -18¢
P4 [a ¥
) (@)
J <
t: 155.370 t: 155.556 t: 155.694 - - = —
t: 155.417
t: 155.026 t: 155.972 20c t 156.354 8
R . . +10¢ : . +22
s -22c  +16c +2¢ -16¢ +16¢ t: 155.938 t: 156.111 c t: 156.389 c
t: 155.000 ] t 155.278 t 155.741 t: 155.833 t: 156.250 t: 156.481
t: 155.139 t: 156.296 t: 156.528
t: 155.185
X
/)
7
-22¢ -5¢ - +8c
+21c 43¢ 3 +9¢ 3c e +10¢ 8C 416c 2¢ % +ac T *23c e g 600 -18¢ +18¢ +22¢
t: 156.667  t: 156.771 t 156.852 t 156.944 1 157.037 t: 157.188 & 157.361 t 157500 t 157.593 t: 157.639 t: 157.778 t: 157.917 t: 158.021 — —
t: 156.806 t 157.083 t: 157.222 t 157.407 t 157.604 t: 157.963 L 158056 o049 158104
+lc'6c -24c +18c -12¢ +13c +0c +5¢c -11c +17¢
X
/) >
Y7 A A
| 9 O
t 158.472 ¢ 158.854 £ 159.074  t159.167 ¢ 159259 t 159.792  t: 159.861
t 158.333 +13c 5¢ +10c o t: 159.306 -7c -25¢ +13¢
t 158438 +15¢ -4¢ -22¢ +22¢  -20c +12¢  — —
t: 158.519 t: 158.611 t: 158.704 — t: 159.444  159.583 t 159.722 t: 159.815
t: 158.750 t: 158.889 t: 159.028 t: 159.479 t: 159.630
-15¢ -1c +17¢ +10c  +12c
P 4
) >
J A
O
t 160.278 t: 161.250 .
. t: 161.354
e t: 160.417 +1de -20¢ +19¢ t: 161.389
-15¢ -22¢ +12¢ 1c +3c +11c —_ -18¢
=
@)
U
t: 160.000 t 160.104 t: 160.556 t: 160.694 t: 160.833 t: 160.972 t 161.042 t: 161.111
t: 160.139 t: 160.729

t: 161.528
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-3¢ 21¢ +25¢
P4
(VA
<J
t: 162.222 t: 162.333 t: 163.194
+12¢ -19¢ -23c
R 13c -5¢ +9c
>dc 60 -13¢ +19c -15¢ -11c s +15¢ _ -10c +11c -8c -
@]
7
. t: 161.806 —_ —_ t 162083 t 162.167 t: 162.361 t: 162.500 t: 162.639 t: 162.778 . t 163.000 t: 163.056 t: 163.167
L 161.667 t: 161833 - t: 162.667 t 162833 U 162:917
t: 161.944
t: 162.000
-19¢  +13c +1c -17¢
7~
)
Y7
- t 164.583 (164667
t: 164.306 . 9
. +4C -14c
-23¢ 7c 3¢ 626 +20c -12¢ +20c  -4c 22¢ B¢ 6150 t: 164.333 +15¢ +20c  -15¢
b d
=X A
(@) O
A —d
t: 163.472 t: 163.611 t: 163.750 t: 164.167 t: 164.444 —_ —_ t: 164.861
t: 163.333 t 163.500 t 163.667 t 163.833 t: 163.889 t: 164.000 t: 164.500 - 164.833
e - 103 t: 164.028 t: 164.722 t 164,
-12¢
-17¢ -lc -19¢
P 4
)
) > |
t: 165.000 t: 165.208
t: 165.139 15 3
- - + -]
t: 165.167 8 _joc +14c xi0c  7ctl7C e Tise x23¢ -11c -17¢ +16¢ +1c ¢ -L4c +2c
> (@) O 0O
Pa ~
|9
. . t: 165.694 t: 165.972 t: 166.042 t: 166.111 t: 166.250 t: 166.389 t: 166.458
t: 165.278 . t 165500 U 165.625 t: 165.833 t: 166.528
t: 165.333 t 165.417 t: 165556 U 165.667
9¢c +7¢ -12¢c
+15¢ -19¢c  -2c -12¢ -17¢ +6¢C +13c
P 4
/) >
) > 4 =
O
t: 166.889 t 167.000 t: 167.083 t 168000 U 168111 t: 168.194
. e t: 168.125
17 -le v 167.087 1 3¢ +5 +17¢ t 168.056 t: 168.148
>x17c -lic -10c >¢6¢ >0 * 6c >l7c +2c +18c C  +20c +2c -19¢ -3¢ : : +16C
(@) (@) (@) (@)
7 7
v 166667 U 100778 L 106875 v 17 t 167.222 t: 167.292 ¢ 167407 U 167.500 t 167.639  t 167.708 . 167.778 - 167'58367 017 t 168.222
t: 167.333 t 167.444 t: 167.556 t: 167.667
+21c  +3c
-3¢ +5¢c +2c -12¢ -20c
7
)
Y7
t 169.259 U 169.333 t: 169.861
23¢ " t: 169.306 U 169.375 21c +13¢ e t 15?-717:9 102
5c -11c -21c . -5¢ +0c c 2c - . .
+11c a 2c  -16¢C -3¢ +13c 5¢ +0c 18c"22° 20c +8¢ -21c¢ 6‘ 6 +20c
pd
Q
t: 168.333 t: 168.444 . t: 168.750 . -_— - t: 169.222 t: 169.444 t: 169.556 . t: 169.722 t: 169.889
v 168472 o logsap b 168611 ¢ 168778 V168889 — — 169, g o5 169630
: 168. : 168. - 168.667 i 160.167 t: 169.583  t: 169.667
t: 168.556 t: 169.000
t: 168.958
t: 169.028
25c  +18c 1% +18072%¢
+2c +10c +2c
X = =
/) O O
< < A
t: 170.667 1 170.741 t: 171.481  t 171.556
-20c B t: 170.556 t: 170.729 t: 171.563
21¢ .
+7c >ldc +14c 6190 +2¢ -13c t 170.625 +24c -22c  +7c -15c  *le 4gc 619° -23c +17c +lc 20 45c  -12¢ +4c -1gc
) <
=X < A
@] O
7
t: 170.000 t 170222 — t: 170.521 t: 171.000 t 171111 — — ;171 .
t 170111 t 170417 t: 170778 t: 170889 ¢ 171042 G733y 7158 b 171458
t: 170.139 t: 170.333 t: 170.444 t: 170.833 t: 170.938 ’ ’ t: 171.222 t: 171.354 t 171.444
t: 170.278 t: 170.370 t: 171.146  t: 171.250
-9c -16¢ +16c +23c  +2c -6¢C -20c
=4
) >
J A
O
t: 172.593 - ¢ 173000 © 1730%6
t: 172.604 t: 172.889 t: 173.021
0c t: 172.917
-10c R +22¢ K
+11c 15¢ -17¢ . -17¢ +11c -14c 8c -1c
-11c +7c +lc 9c™4e +4c +17¢ -14c +8c +14c -8 +20c  410c  -24c -11c +20c +21c
\ fa
|9 O
A4
t 171771 . — — t: 172.778 t: 172.963
t 171.667 t 171778 t 171.852 t 171'?,4171 079 U 172.083 t 172.188 © 17200y U 172.39 t: 172.500 t 172.667 ¢ 172.813 t 173.111 t 173.222
T s 171 St . Az : t: 172.556 - 172. e t: 173.125
t 17: 817751 - 192,000 t 172.111 & 172.992 172333 t: 172.444 t: 172.708

t: 173.229
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-4c -18c
=4
[A) P
X/ Pa
O
t: 173.750 t: 173.889
8
-6C -24c a ¢ +10c +5¢
t: 173.333 t: 173.611 t: 174.167 t 174.444 t: 174.583
=4
(A
X/
w167 +15¢
. +18¢c +13c -
t: 175.000 t: 175.556 . t: 176.250
t 175.417 t 175833
=4
[A)
X/
-19
-14c -2C 8¢ ¢
t: 176.667 t 177.083 t 177.500 t: 177.917
t: 177.778
=4
[A)
X/
-11 14
-20c -3¢ xl7c -23¢ ¢ 62 ¢
) P>
~ \
J
t: 178.333 & 178.750 t: 178.889 t: 179.167 t: 179.583 t: 179.722
=4
/)
X/
-3¢
+6e 12c +5¢ +9c -5¢ +15¢
& 180.000 t: 180.556 t: 180.833 t: 180.972 t: 181.111 t: 181.389
t: 180.278
=4
[A)
X7
-19¢
+10c -1c +12¢ -6C -21c +16¢C
b d
Pa
J
t: 181.667 . t: 182.222 . . .
t: 181.944 t 182.500 t: 182.778 t: 182.917 t: 183.056
=4
[A)
X/
-23c +11c
+9c +7c -24c -11c -25¢
t: 183.333 t: 183.611 . t 184.444 ¢ 184.792
t: 183.889 . : X
t 184.167 t: 184.861
7
[ A]
X7
+23c +5¢ +21c -4c -22¢ -9c
t: 185.000 ¢ 185417 t: 185.556 t 185.833 G 186.042 . yg6111



P 4
)
J
-6¢
-10c +12¢ +3c -11c -25¢ -9c +23c
=
@)
A4
t: 186.806 t: 187.361 . t: 187.778 t: 188.056  t: 188.125
. t: 187.500 ;187
t: 186.667 t: 187.292
=4
(VA
7
+8¢ +21c -6c +7¢ -8c +24c
p°d
Pa )
O
t: 188.704 t: 189.444 t: 189.792
t: 188.750 t: 188.958 - 189.630
X
/)
7
+16¢c
+3c -10c -25¢ +7c +2¢ -12c +0c
pd
Pa
O
t 190.139 t: 190.417 t 190.556 t: 190.625 t: 190833 v 191455 | 9158
t: 191.481
P 4
)
J
-23¢ -13c
+5¢ -13c +24c
t: 191.875 t: 192.292 . t: 192.917
t 102,222 t 162.407
7~
7)
7
-2¢
-9¢ oc +21c 21c +11c
=
0O
o
t: 193.333 t: 193.611 t: 194.167 ¢ 194.306
t: 194,375
t 194.722
P 4
(VA
J
-7c -2c +11c -3¢ -16¢ +16c +25¢
=
O
7
t: 195.000 t: 195.417 t 195.741 t: 195.833 t: 196.111 —
t: 196.458
t: 196.481
=4
7)
J
-4c +4c +11c -19¢
t: 197.500 t: 197.963
t: 196.667
t: 197.222
X
/)
7
-7c -21c
+2¢ -16¢ -20c +16¢ +15¢
t: 108.333 t: 108.611 . 198.704 . 198750 t 199.722
t: 199.167
t: 199.444
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t: 212.083

P 4
)
7
+23c -18¢ +3c -15¢ +9¢ -4c +17¢
b d b d
~\ Pa )
v 200,000 VN J— (V. t: 200.926 t: 201.111 t: 201.481
: 200 t: 200.185 t: 200.741 t: 200.833
7
(V4
7
-24c +8c -16¢ -8c -1c
t 201667 t: 202.083 t 202222 t: 202.500 t: 202.963
7
(V4
7
-19¢ 2 2% 12 +20c
—_ t 204.444 t: 204.583
t 203.333 t: 203.704
t: 204.167
P 4
)
7
+24c -10c -23c +17¢ -12¢
P d
&
t: 205.0( —
05.000 t: 205.185 t: 205.556 & 205.926
t 205.833
4
)
7
+16¢C
-20c +16¢ -13¢ +3¢ +18¢
— — t: 207.593 t: 207.708 t: 208.056
t: 206.667 t: 207.222 t 207.361
4
)
5
+23c +4c -2¢ -22c +14c
bd
&
. t: 208.611 t: 208.750 -
t: 208.519 t: 209.444 t: 209.583
P 4
)
5
-1c
-4c +3c +7cC -3¢ +12¢ +4c -15¢ -8c
- - t: 210.417 - = punt pt s
. t: 210.139
t: 210.000 . . :
t: 210.370 £ 210833 4 519206 t: 211.458 U 211.528
t: 211.250
P 4
)
)
-21c +4c +2¢c -19¢c
=
O
7
— — — t 213.148
t 212.222 t 212.917
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P 4
)
)
+0c
+20c +4c -2¢ -20c -14c +23¢
=
O
7
t 213.542 t: 214.074 t: 214.167 . . :
3611 t: 214.375 t 214722t 214.792
7
(V4
7
-22¢ -16c +21c +1c +5¢ "23¢ 17c
o t: 215.278 - s i -
t: 215.000 ) t 216.389
t: 215.417 -
t: 215.833 t: 215.972
t: 216.042
4
)
5
+20c -19¢ +18c +25¢ +7c -2¢ -8c
. . y t: 217.500 . - punt
t 216.667 t: 216.944 t 217.292 t: 217.708 ¢ 217.917
t: 218.056
P 4
)
)
-18c -12¢ -24c +19¢ +5¢C -1c +3c
- - ¢ 218.889 t: 219.167 t: 219.375 t 219.722 t: 219.861
218542 t: 218,611
4
(V4
7
+20¢ 23¢20¢ +13¢ e +6c
- t'_220 oo t 221,111 & 221.389 t 221.528
t 220.278 e 433
4
)
7
-12¢ +24c -20c +17¢ +24c -9¢c -16¢
p°d pd
Pa Pa
|\ — a: — — |\ & AN —
t 221875 - - t: 223.056 t: 223.194
t 221.944 t 222.361 t: 222.500 t 222,778 t 222.917
P 4
)
5
+20c -21c +16¢ +23c +4c -15¢c -22¢ +14c +21c
b4
Pa
L — a: — — — — —
t: 223.333 - - - - - -
t 223611 t: 223.750 ¢ 224.008 t 224.167 t 224375 U 224444 t: 224.583 t 224.861
7
)
7
+8¢ +7¢ 17¢725¢ +12¢ +6¢ 8¢ -6c
t: 225.000 - - - - . =
t 225.278 t 225.417 t: 225.833 t 226.111 t 226.389 ¢ 226.528
t 225.694 e
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- +20c
e -19¢ 11 - 23 6ZC 17 w0e 220" r12e 1
o +1lc — +23¢ +17¢ +22¢ E +1c
— +3c — -18¢ +15¢  1p¢ ,20c  *8e — 5¢ — L3¢ - —
P4 Pa
7) O
YJ
t: 226.667 t: 226.875 t: 226.944 t: 227.188 t: 227.292 t: 227.500  t: 227.604 t: 227.708 t: 227.778 t 227.917 t: 228.056 t: 228.125 t: 228.229
t 226.771 t: 226.979 t: 227.083 t: 227.222 t: 227.361 t: 227.813 t: 228.021 t: 228.148
t: 227.396
-22¢ -14
-9¢ 2c C
-1¢ +17¢ 6 +17¢ _4c —_ +9¢ 13c +20c 6ZC s 1c s
+20c — — ,20c — +13¢ — 0c — ¢ 22¢ +20c @ — @— C +7c
P4 Pa [a ¥
/) O O
YJ e
t 228.333 t: 228.438 . t: 228.750 t: 228.958 t: 229.063 t: 229.259 t: 229.375 1 229444 _ t: 229.688 t: 229.792 _
t 208519 U 228611 t: 228.854 t 229.167 t 599971 v opoa7g 1229583 v 229722 t 220.896
) t: 228.646 t: 228.889 . E t: 229.630
t: 228.542
+9c +3c -l4c +2c
+5¢ -11c +24c +11c +3c +23c -3¢ +6C -10c -23c +19c
=4
/)
YJ
t: 230.000 ¢ 230139 t: 230.278 ¢ 230370 ¢ 230.694 - 230833 ¢ 23104p U 231111 t 231.250 ¢ 231.389 t: 231.528
t: 230.417 22 t: 230.741 7 t: 231.458
-22¢ +7c t: 231.481
t: 230.556 t: 230.972
-23c -24c
+17¢ +10c -8c ;110 -12¢ +8c +19¢ -7c -4¢c :2240
7~ Pa ) Pa )
/) O O
) 4
t: 231.667 - t: 231.944 - t: 232.361 t: 232.500 .
] . t: 232,708  t: 232.778 :
¢ 231.806 t: 232.083 ¢ 232222 t: 232.593 2778 17 t: 232.963
619C +9c +25¢ +4c 3c
t: 231.852 t: 232.292 t: 232.639 t: 233.125
t: 231.875
-1c +l4c -24¢
+22¢ -15¢ -23c -3c -10c +14c +6C ;18(: 3c
7~ Pa ~
7) O
Y
t: 233.333 t: 233542 t: 233.611 . t: 233.889 t: 234.583 t: 234,792
t: 233.750 t: 233.958 t: 234.167 t 234375 t: 234.444 t: 234.722
+23¢c 3¢ R &C -7c
+1c -10c -17c +16¢ +3c -5¢ 20c  +17c 10c -24¢ 21c 3¢ +24c
= 4
7) >
Y A
O
. . —_ t: 235.833 . : 236. . :
t: 235.000 t; 235.167 G 235278 sy U 285417t 235.500 t: 236.000 £ 286111 o167 t: 236.333 t 236.500
t: 235.208 t: 235.625 t: 236.389
t: 235.556 t: 235.667
17 &c -4c 23 +23
+21c +8c -lic -23¢ +14c -6¢ -20c +10c -3¢ c
P 4
/)
<
t: 236.944 t: 237.000 t: 237.167 t: 237.333 — . . t: 238.000
t 236.667 t: 236.833 t 237.222 t: 237.778 L 237.833
t: 237.500 -5c
t: 237.667 -18¢
t: 238.056 t: 238.167
21c +6C -24c +13c +0c +10c -4c +15¢ ¢ -15¢ -5¢ -18¢ +8¢
=4
/)
YJ
t: 238.500 t: 238.667 . . . t: 239.722 .
t: 238.333 t 238.611 t 238.833 t 239.167 t: 230.306 t: 239.444 t: 230.583 . 239,792 U 239.861
t: 239.479 t: 239.
-23c +3c ! .
t: 238.889 t: 239.000




-11c  -24c +18c
+23¢ +21c +21c -14c *12¢ 1c -oc +18¢ I -22¢ 8¢ 21c  +6c -5¢
4 e =
) > O
Y =} <
O
t: 240.000 t: 240.417 t: 240.556 . t: 240.833 t: 240.926 . . t: 241.354
5c t: 240.278 t: 240.694 U 240.741 t 241.042 t 241111 t: 241.250 t: 241.389 t: 241.481
+16c +3c O t 240.729 t: 240.972 t 241.296 t: 241.528
t: 240.104 t: 240.185 t: 240.370
t: 240.139
-Ac -20c
+13c S0c -22c +4c +17¢ -18c +14c -12¢ +17¢ +5c -19¢
P4 Pa
) O
<J
t: 241.944 t: 242.222 t: 242.917 t: 243.056 ~ —
t: 241.667 t: 241.806 t 242.037 t: 242.778 t 242.963 t: 243.148
t: 241.852 t 242.083 6” agc e 690 +23c 610c t: 243.194
t 242.292 . t: 242500  t: 242.593
t: 242.361
t: 242.407 t 242.639
-17¢ +20c  tl2c -1c 21¢c e vpze e 1pc-18¢ +226
P4 [a ¥
) (@)
) > e
t: 243.333 t: 243.472 t 243.611  t 243.704 t: 244.583 . t: 244.861
. : - t 244.444 . t: 244.722
t: 243.519 +20¢ A1c t: 244.630 © 244,815
+2c +17¢ 63c -4c — Oc —
t: 243.750 t: 243.889 t: 244.028 t 244167  t 244.259
t: 244.074 t: 244.306
B +12c
+1c a2c g2sc 43 C -20¢ +22¢ -l4c -2¢ +16¢ +3c -19c +18¢ +10c  1¢
X Pa
) 1 ® ) >
Y7 =}
O
t: 245.000 v 245104 t 245.185 t: 245278 U 245-373 245 417 t: 245.556 160 . t: 245.972 t: 246.146 ¢ 246.250 © 246389  t 246.481
t 245130 U 245.208 -21c +16c B¢ e -21c t 246.296 t: 246.528
t: 245.625 t: 245.694 t: 245.833  t: 245.926 t: 246.111
t: 245.741
+24c
-13c +2¢ +16¢ -2¢ -15¢ -1ic +3c -13c
4
)
) > 4
—_ —_ ] t: 247.083 t: 247.361 t: 247.500 t: 247.639
t: 246.667 t: 246.806 t: 246.944 t: 247.188 ”te v
. - C
G 247.222 -20c -5¢ +9c +21c
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